Introduction
We have previously demonstrated the existence of a countercurrent mechanism for testosterone transfer in the ovarian vascular pedicle of the sow (Krzymowski, Kotwica & Stefanczyk, 1979 , 1981b . Individual differences were found in the amounts of [3H]testosterone which were being transferred from the ovarian vein to the ovarian artery and we suggested that it was the influence of dilatation or constriction of the ovarian artery during the experiments that caused the irregular flow of blood through the ovarian vascular pedicle. To eliminate these factors we have now studied the isolated ovary and its ovarian pedicle together with a constant blood pressure and constant blood flow rate through the ovarian vasculature. Venous-arterial countercurrent exchange of testosterone, oestradiol and progesterone occurs in the ovarian vascular pedicle of the sow (Krzymowski, Kotwica, Stefanczyk, Dçbek & Czarnocki, 1981a) . In the present study, we have examined the transfer of these steroids from the ovarian vein to the ovarian artery in more detail.
Materials and Methods

Animals
Pregnant gilts of the Polish Large White breed weighing 120-150 kg farrowed and were allowed to nurse their litters for 28 days before weaning. Oestrus was observed 6-7 days after weaning and was designated Day 0.
Surgery procedure
On Days 5, 10, 12, 13, 14, 17, 18, 19 Shemesh & Hansel (1976) . One half of the ovarian or plasma extract was transferred to the scintillation vials, evaporated under a stream of nitrogen to dryness and dissolved in dioxane scintillation fluid. The recovery in the control samples was 88 ± 1-2% (n = 12) for plasma and 69 ± 0-6% (n = 9) for tissue. The results were not corrected for extraction losses but they were corrected for background counts. The other half of the ovarian or plasma extract was placed on thin-layer chromatography plates which were developed three times in a mixture of ethyl acetate : cyclohexane (1:1 v/v) and once in a mixture of chloroform : ethanol (95 :5 v/v) at a temperature of 17 ± 1°C. The radioactivity of the 3H-labelled steroids was determined in a liquid scintillation counter (LS-100C Beckman) with an efficiency of counting of 52% for tritium. Radioactivity of 51Cr was measured in a gamma scintillation counter (Polon, ZNN 44, Poland). For the gamma radiation measurement the samples were prepared by mixing 0-5 ml whole blood and 0-5 ml distilled water.
Results
In 28 experiments in which tritium-labelled testosterone (n = 12), oestradiol-17ß ( = 8) or progesterone (n = 8) was infused into the ovarian vein below the ovarian hilus, there was increased radioactivity in the arterial blood collected from the incised ovarian artery (Table 1) . Differences amongst some of the samples were large and there was no obvious association with the days of the oestrous cycle. However, radioactivity was present in all samples taken in the 28 experiments. In the 3 experiments in which chromium-labelled autologous red blood cells were infused into the ovarian vein (Exps 5, 6 and 11) no radioactivity could be determined in the blood samples taken from the same ovarian artery branch.
The results in Table 1 give mean values for each of the 10-min periods. During each period one or more blood samples with a volume of > 1 ml were collected. After prolonged constriction of an incised artery branch it was sometimes impossible to collect 1 ml of blood during a 10-min period. In such experiments the period of blood sampling was extended to the next 10 min interval and the results given for the whole period of 20 min (Table 1 ). The radioactivity in the blood plasma samples collected from the incised branch of the ovarian artery was high even 30 min after the infusion was stopped. In relation to the value of the last sample during the infusion (30 min) the radioactivity in the last sample of the experiment (i.e. 60 min after start of infusion) 80-90% in 9 experiments, 50-80% in 5; 20-50% in 5 and <20% in 1.
The radioactivity in the ovary tissue after infusion of the testosterone (n = 6), progesterone (n = 5) and oestradiol-17ß ( = 6) was (mean ± s.e.m.) 408 ±111, 1942 ± 1538 and 14 892 ± (Krzymowski et al, 1981b) or 131I-labelled serum albumin (Coudert, Phillips, Faiman, Chernecki & Palmer, 1974; McCracken & Einer-Jensen, 1976) (Krzymowski et al, 1981b ) that the ovarian pedicle contains a compartment, perhaps the interstitial fluid, which may act as a depot.
The hormone concentration in the ovarian blood plasma may be a factor influencing the countercurrent transfer. Free & Jaffe (1975) demonstrated that the concentration of testosterone and the flow of blood in the testicular vein of rats were the major factors influencing testosterone transfer in the pampiniform plexus. However, the very small increase (8-5%) of progesterone concentration in the ovarian vein (Kotwica et al, 1981) and the marked progesterone transfer from the ovarian vein into the ovarian artery (Table 1) indicate that concentration of the steroid hormones was not the major factor which prompted the countercurrent transfer in the ovarian pedicle.
The recovery of infused 3H-labelled steroids from the ovarian venous effluent collected during the whole experiment (60 min) was only 20-08-26-81% (mean), indicating that at least 75-80% of infused steroids diffused from the ovarian vein blood and were retained mainly in the ovarian pedicle. The recovery of the steroid hormones in these in-vitro type experiments was lower than that recorded with the ovaries in situ (47%) (Krzymowski et al, 1981a) . However, in the present experiments the blood flow rate through the ovarian vein was nearly 2-fold lower (7-36 ml/min instead of 13-1 ml/min) while the sows weighed about 25% less and, moreover, the temperature conditions were not regulated quite so precisely. However, the lower blood flow rate ensured a blood pressure in the ovarian artery at a physiological value of not higher than 80-100
